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ABSTRACT

Background. COVID-19 has drastically affected transplant services, but there is limited
understanding of the discrepancy of COVID-19 effects on various regions of the world.

Methods. We have explored the Global Observatory for Organ Donation and Transplantation
data for assessing the transplant number changes between the calendar year 2019 (n = 157,301)
and 2020 (129,681).

Results. There was a disproportionate impact of COVID-19 on different areas of the world. Glob-
ally, there was a decline of 17.5%, in which deceased donation, kidney (20.9%), pancreas (16.2%),
lung (12.7%), liver (11.3%), and heart (8%) transplant declined disproportionally in different regions
of the world. The pandemic affected almost all geographic regions and nations, but China and the
United States were mostly able to recover from the initial halt of the transplant practices by the pan-
demic so that there was a cumulative increase in transplant numbers.

Conclusions. Our data show that developing nations lagged behind, whereas developed
nations have been able to recover their transplantation programs during the pandemic. Further
policy making and preparedness is required to safeguard the most vulnerable areas of the world

to minimize the impact of any future pandemic on transplantation practices.

LOBALLY, as of January 21, 2022, there have

been 340,543,962 confirmed cases of COVID-19,
including 5,570,163 deaths, reported to the World Health Orga-
nization. As of January 18, 2022, a total of 9,571,502,663 vac-
cine doses have been administered. COVID-19 has reached
almost all parts of the world, with a fiercer impact in America
and the Indian subcontinent [1]. Transplantation communities
across all regions of the world have been affected [2,3]. Of addi-
tional concern are data showing that solid organ transplant
(SOT) recipients had higher mortality rates [4]. SOT was drasti-
cally affected by COVID-19 in many countries worldwide
including the United States [5], France [6], Spain [7], Australia
[8], China [9], and India [10]. Deceased donation (DD) was
most affected in developing nations, whereas live donations
have been more prominently affected in developed nations. Dif-
ferences in transplant rates among developed and developing
nations may be addressed by establishing and optimizing
deceased donor programs [11] in developing nations and
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expanding living donor transplantation programs in developed
nations. The aim of this report was to explore the different
impacts of COVID-19 on transplant services in different regions
of the world.

MATERIALS AND METHODS

We explored the Global Observatory for Organ Donation and Trans-
plantation database for transplant numbers from various geographic
areas and compared the percentages in the years 2019 and 2020. No eth-
ical committee review was required because this is a secondary analysis

All data will be made available from the corresponding author
on request.
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Table 2. Donation and Transplantation Activities in 2019 vs 2020, According to Data Derived From the Global Observatory on Donation and Transplantation Stratified by Most

Affected Nations [11]

United States Gilobal

United Kingdom Brazil China

India

2020

2019

2020

2019

2020

2019

2020

2019

2020

2019

2020

2019

Year

36,125 (5.81)

40,858 (6.86)

12,588 (38.03)

5222 (3.61) 11,870 (36.07)

5818 (4.07)

1248 (18.38) 3767 (17.74) 3027 (14.24)

715(0.52) 351 (0.25) 1653 (24.67)

Deceased

donors
DBD
DCD
KT

31,850 (5.35) 27,046 (4.49)

9364 (28.29)
3224 (9.74)
23,644 (71.43)

9152 (27.81)
2718 (8.26)

964 (14.39) 814 (11.99) 3767 (17.74) 3027 (14.24) 1906 (1.33)  2315(1.6)
434 (6.39) 3912 (2.74)

347 (0.25)

715 (0.52)

8179 (1.31)
80,926 (13)

8999 (1.51)
102,403 (17.19)

2907 (2.01)
11,037 (7.63) 24,273 (73.76)

)

()

689 (10.28)

4(0)

9751 (7.12) 5486 (3.98) 3649 (54.46) 2567 (37.81) 6298 (29.65) 4830 (22.72) 12,124 (8.49)

1138 (0.83)

55,258 (8.88)

64,091 (10.76)
38,312 (6.43)

18,410 (55.62)

9399 (6.49) 17,406 (52.89)

1638 (1.13)

516 (0.37) 2627 (39.21) 2009 (29.59) 5227 (24.61) 4385 (20.63) 10,389 (7.27)

DDKT

25,668 (4.12)

5234 (15.81)

6867 (20.87)

558 (8.22) 1071(5.04) 445(2.09)  1735(1.21)

1022 (15.25)

8613 (6.29) 4970 (3.6)

LDKT
LT

5842 (4.04) 8896 (27.03) 8906 (26.91) 36,745 (6.17) 32,586 (5.24)

4954 (3.42)

823 (12.12) 2265(10.66) 2075(9.76) 6170 (4.32)
801 (11.8) 5332 (3.73)

971 (14.49)
948 (14.15)

2,92 (1.89) 1780 (1.29)

8415 (25.42) 28,131 (4.72) 25,285 (4.06)

8372 (25.44)

1933 (9.09)

2101 (9.89)

291 (0.21)
1487 (1.08)

599 (0.44)
1,991 (1.45)

DDLT

7610 (1.28) 6665 (1.07)

486 (1.47)
3716 (11.23)
2597 (7.85)

874 (0.6) 516 (1.57)

831 (0.58)
679 (0.48)
489 (0.34)

141 (0.66)
308 (1.45)

156 (0.73)
383 (1.8)

2 (0.32)

179 (2.64)
99 (1.46)

116 (1.71)

22 (0.33)
188 (2.81)

LDLT

8101 (1.3)

8848 (1.49)

3597 (10.93)
2759 (8.38)

557 (0.38)
513 (0.35)

89 (0.06)
67 (0.05)
14.(0.01)

187 (0.14)
114 (0.08)
22 (0.02)

Heart Tx
Lung Tx

5940 (0.95)
1970 (0.32)

6807 (1.14)

65 (0.31)
148 (0.7)

106 (0.5)

167 (2.49)
185 (2.76)

962 (2.91) 2352 (0.39)

1015 (3.08)

)
¢)

17,949 (12.4) 40,621 (123.43) 39,916 (120.59) 157,301 (26.4)

177 (0.83)

Pancreas Tx

158 (0.03)
129,681 (20.84)

91 (0.27) 146 (0.02)

81(0.25)

7(0.01) 18(027)  17(0.25) 3(0.01) 1(0)

12,666 (9.25) 7443 (5.39) 5178 (77.28) 3801 (55.98) 9232 (43.47) 7427 (34.93) 19,462 (13.63)

()

Small bowel Tx
Total organ Tx

Data are arranged from right to left as worst affected to least affected nations; data in parentheses is expressed in per million population.

DBD, donation after brain death; DCD, donation after circulatory death; DDKT, deceased donor kidney transplant; DDLT, deceased donor liver transplant; KT, kidney transplant; LDLT, living donor liver transplant; LDKT,

living donor kidney transplant; LT, liver transplant; Tx, transplant.

DISCUSSION

Our report clearly highlights the different effects and recovery
rates of transplant services across the world. The discrepancy in
decline of DD in different areas emphasizes the need to opti-
mize DD policies and practices in emerging societies, with DD
expected to be most vulnerable during future pandemics. Those
data indicate that DCD is playing an important role in contribut-
ing to an optimized utilization of available organs for transplant
in developed countries. Indeed, recent high-level data support
that well-established DD programs show also favorable out-
comes with DCD [13,14]. Ratios of DCD to DBD in addition to
hospital and staff capacities may also play a role. In the initial
phase of the pandemic, many regions have avoided DCD or
marginal organs for fear of prolonged hospital stays and a
higher probability for complications. Clearly, optimizing the
balance between available resources with an enhanced utiliza-
tion of available organs will be most relevant in preparing for
the next pandemic. Additionally, support by the global commu-
nity to strengthen DD programs will help improve transplanta-
tion in emerging countries moving forward.

This trend for a better response in living donation practices
during the pandemic in nations such as India may be explained
with an effective application of guidelines for living donor
transplantation [15]. Moreover, DD is still in its infancy in
emerging countries, whereas logistics for resuming DD during
the pandemic were highly unfavorable and less prioritized
[16,17]. Additionally, the decline of LDKT differed between
public and private sector hospitals in India [18]. Living dona-
tion remained suspended in major public sector programs for an
extended period with the care of patients with COVID-19 con-
sidered a health emergency. With treatment alternatives for
end-stage kidney disease and LDKT being mostly elective, the
drop in LDKT is not entirely surprising. In addition, there is still
wide variation in testing strategies and protocols for transplanta-
tion in the pandemic across different centers worldwide.

SBT is mostly an emergent procedure, and the rising vol-
ume indicates the success of the policies for a smooth con-
duct of emergency operations during the pandemic [19].
Notably, SBTs are performed in low numbers independent
from the pandemic and data may thus need to be interpreted
with caution. An interesting case report of a SBT post
COVID-19 in a child who developed small bowel gangrene
subsequent to a superior mesenteric artery thrombosis has
been reported recently [20]. Although a rare complication of
COVID, it is expected that transplants in patients develop-
ing end-stage organ failure subsequent to COVID will
become more frequent. From the aforementioned analysis, it
is becoming clear that the impact of COVID-19 on trans-
plant volumes differs by organs and region. Effective poli-
cies and risk stratification may help to move transplantation
forward (Table 3) [21] in case of future pandemics.

CONCLUSIONS

A careful and continuing analysis will be necessary to delineate
the consequences of COVID-19—related challenges in different
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Table 3. Pandemic Preparedness Plan

¢ Rapid implementation of telemedicine, telehealth, machine learning, and remote monitoring for follow-up
® Assessing the scope of home-based therapy, door-step health care delivery

e Ensuring safety of health care personnel

® Increasing access to vaccines, nonpharmaceutical public health measures to prevent the spread
¢ Addressing knowledge gaps and working toward a research preparedness network
® Prompt assessment of logistics and pandemic surge during procurement to minimize waste of organs

o Effective and safe restoration of transplantation with team-work

* Development of an early regional plan tackling any pandemic surge

 Prioritizing waitlisted candidates for an early transplant

¢ Relaxing routine testing protocols of donor/recipient for transplant

¢ Rapid testing of the pathogen

¢ Early segregation of affected individuals from noninfected ones

® Consensus statements for any change in immunosuppression
Long-term policy and practices

e Political mobilization and priority in managing the transplantation practices, integration, financing, resilience, and equity
e National and international support, collaboration, and need for global cooperation for expanding organ donation
® Improving legal and institutional framework, improvement of hospital and ICU protocols for transplant

e Funding sources should be prioritized to organ donation practices

o Leadership at all levels, right from transplant coordinators to higher authorities

® Promoting education and updates at all levels during the pandemic

® Implementing technological infrastructure, capacity, care, collaboration building and financial stability in preparation of future pandemics
e Universal health care, international efforts to reinforce global health security, international health regulation, international pandemic treaty
e Funders, policymakers, infectious disease, and public health authorities need to remain vigilant, maintain surveillance, and continue to plan for

future pandemics

ICU, intensive care unit.

geographic areas and health care systems. The restoration of
transplantation activities has been well under way in developed
nations including the United States, despite being the most
affected. Transplant volumes varied across geographic areas
and depended also on overall stability of health care. As an
example, developing nations including India that have been
overwhelmed by the increasing demand of taking care of
patients with COVID will have less capacity to transplant.
Strengthening DD programs particularly in developing coun-
tries will be of paramount importance. The stability of deceased
donor organ systems in some countries including the United
States has shown that the decline of transplant volumes can be
compensated for quickly. Organ-specific discrepancies in trans-
plantation rate can be explained on the basis of varying urgency
for different organ failures. Mutual support and international
cooperation, bold policy and guidelines, and continued shared
knowledge and research is needed to respond to future pandem-
ics. That being said, we understand that the transplant commu-
nity has done an excellent job in communicating information
rapidly.
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